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Place 

Greensboro. N. C.. 15 miles 
southeast. 

Rutland. Ill. 
Manchester, Iowa, and vi- 

cinity. 

Drysville and Lattnerdle,  
Iowa, and vicinitles. 

Vlrglnie - - - _ _ _ _  _ _  _ _  - _ _  - - 
Rnymond, S. Dak., vicinity of 

Traverse County, Minn--.-- 

Seneca to Thedford, Nebr- _ _  
Choutenu, Mont. _ _ _ _ _ _ _ _ _ _ _  
St. Vrain N. Mex.. vicinity of 
Vanderbhrg County, Ind...- 
Hill City. Kans., south of ... 
Chamberlain, 8. Dak., and 

Andover, 8. Dak., 7% miles 

Hill City, Kans., 8 miles 

Verdel, Nebr., 4 miles north- 

Mitchell, 6. Dak.. and vicin- 

Mesa. Colo., and vicinity.-. 
Kiowa, Colo ____.____________ 
Cumberland Md ._.________ 
Genesso, E&.. 3 miles south 
Bcott City, Kans., north of. 

Anthony, Kaw., vicinity of. 

vicinity. 

north. 

northeast. 

west. 

1ty. 

Blackstone, Ill - - - - - _ _  - - - - - - - 
Bradford. Ill. _ _ _ _ _  - _ _ _ _ _  - - _ _  
Carlinville. I l L  ._____ _ _ _ _ _ _ _  
Decatur, 111. _ _  ____.___..____ 
Ogallala. Nebr ._._ __. - - ._ - - - - 
Tulsa. Okla _____.___________ 
Kent County, Del __________. 

Frederick County, Md ..____ 

~ 

Date 

- 
14 

14 
14 

14-15 

14-18 

15 

15 

16 

16 
16 
16 
23 
23 

23 

23 

23 

24 

2r 
2: 
25 
2e 
20 

-. 

2e 

28 
2e 
21 
2; 
I 
2f 
31 

31 

- 

Width 

4 6  p. m..... I 1 

P . m  .___.._. _ _ _ _ _ _ _ _ _ _  
1:30-3:30p.m. I 1-2 

4p.m-------  _ _ _ _ _ _ _ _ _ _  
9 p . m  _ _ _ _ _ _ _  '1 

7:30p.m .... ' 3  
7:30-8:30p.m- _ _  - _ _  -. . -. 
9:bO p. m.. _ _  _________ .  

P . m  ___._____________. 

do .._____ ' 3  

8 p . m  .-..... 100 

7:30 p. m .--. ._______._ 
P. m .._.____ 1-2 

__...___...__ ._______.. 

value of 
property 
destroyed 

Character of 
storm 

Tornado. ~ _ _ _ _ _ _ _  
Hail. _ _ _  _.__._.__ 
Electrical. - - _ _  _ _  
Rain and flood ... 

Floods. ______._. ~ 

High wind ____.._ 

Thundersqualli  

Hnil and excessivs 
and hail. 

rain. 
Wind. _... . . .. -. 
Heavy hail __..... 
Wind. __...._____ 
Wind and hnil. -. 
High wind and 

Tornado.. ~ _____. 

heavy rain. 

rain. 

hail. 
Wind, rain, and 

Heavg hail ______. 

Heavy rain .______ 
Tornadic wind ... 

_____.___________. 

Heavy hail ______. 

Small tornado.. . . 

Wind _ _ _ _ _  -. . _ _ _ _  
_ _ _ _ d o  .__._ _ _ _ _ _ _ _  
Electrical - - - - - _ _  . 
Wind. ._.. _ _  _ _  --. 
Wind and hail--. 
Hail ...__ - - .- ._ .-. 
Heavy thunder 

storm and flood 

Heavy thunder, 
storms. 

Remarks 

On 1 farm 3 tobacm barns were destroyed 1 full of tobacco for curing. 
Storm moved north-northeastward; path '2 miles long. 

Crop loss 82 OOO' property damage $Zoo. 
Barn stru'ck by iightning. A threshing crew had taken refuge in the build- 

ing and 13 men and 17 horses were stunned by the bolt but without 
serious injury. 2 b o w s  struck by lightning with consldeAble damages. 

Several hundred acres of farmland and 3 city blocks flooded; about 40 
home3 affected. Highways covered with water and several hundred 
feet of railroad track washed out. Loss to crops, 8,500; property damage, 
t* Nul 
*Y,"W.  

Floods of the James, Meherrln, Roanoke, and Blackwater Rivers caused 
S880,OOO damage to highways and bridges, about M(u,ooO to crops and 
material which was not movable, and around $5,500 to livestock. 

10 farm buildings and garage wrecked; other buildings damaged; minor crop 
loss. path 8% miles long. 

Severh silos and small buildings wrecked. Loss to growing crops, $Q,OOO; 
property damage, $l,aoO. 

Hail severe, but over grassland; principal damage by flooding. 

Damage to shocked grain; granary and fence destroyed. 
Loss t o  cmns. ---- - -  ----- 
Several grecnhouses and garage damaged. 
Property damaged. path 10 miles long. 
Electric lines, 3.W' feet of railroad trackage. and hlghway a mile east of 

Chamberlain damnced. Basements flooded. ProDertv damaae.Ll0.000: . .  _ .  . . 
crop loss, $3,000. 

Path narrow and from northwest to southeast with buildings scattered to 
northwest tosoutheast of path. About 50small buildings damaged; some 
livestock and poultry killed. Property damage, $5O.OOO; crop loss, $3,oM). 

Damage to buildings on 1 farm where large barn was completely destroyed; 
small buildings dnmnged. 

Hail damage, $l,OOO; flood damage to brldges and flelds about $2,000. 

Brick farm building wrecked others damaged. Telephone poles down. 
trees stripped of foli8ge; 1 brson slightly injured. Property damage: 

Storm severe on 4 rnnches; loss to fruit and truck. 
Large hailstones. property damaged. 
Property damagkd. 
Damage to farm property; path 3 miles long. 
Hailstones accumulated 6 to 7 inches deep on the level. Property damage; 

loss to crops. path 3 miles long. 
Tornado o c c u k d  in connection wlth general thunderstorm conditions and 

struck barn and outbulldings of a farm 8 miles west and 1 mile north of 
Anthonv. 

L3,ooo; crop loss, $2,000. 

. . - - 
Property hamage, 0,600; crop loss $2 WO. 
Crop loss, $1,500; property damagd, $&. 
Ram burned. 
Property damaged. 
Property damaged; loss in lirestock. 
Property damaged' path 2 miles long. 
Lake Como overfloked, washing out 2 bridges on the Du Pont Highway and 

Parts of the Pennsylvanie Railroad roadbed. A telephone lineman 
drowned. 

Btorm mused streams, already swollen from daily rains for a week to over- 
flow their banks. Carroll Creek which flows southward through Fred- 
erick, reached an unprecedented crest and overflowed I t s  hanks and re 
taining walls for the flrst time in history. Merchandise in warehouses 
and stoma d a m w d .  Water reached to the tops of automobilos on munlc- 
Ipal parking lot and entered many mllars. A concrete bridge and a 
trestle washed out. 

SOLAR RADIATION AND SUNSPOT DATA FOR AUGUST 1940 

SOLAR RADIATION OBSERVATIONS is continuouslyrecorded (from sunrise to sunset) a t  all 
these stations by self-registering instruments ; p yrh elio- 

By HELEN CULLINANE metric measurements of the intensity of direct slolar radia- 
tion at normal incidence are made a t  frequent intervals on 

Measurements of solar radiant energy received at the clear days at  three Weather Bureau stations (Washington, 
surface of the earth are made at  nine stations maintained D. C., Madison, Wis., Lincoln, Nebr.) and at  the Blue 
by the Weather Bureau, and a t  10 cooperating stations Hill Observator a t  Harvard University. Occasional 
maintained by other institutions. The intensit of the observations of s rc y polarization are taken at the Weather 
total radiation from sun and sky on a horizonta s surface Bureau stations at Washington and Madison. 
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75th 
mer. 
tlme 
-- 

e 

W m .  
11.81 
14.97 
15.11 
13.61 
18.59 

_____. 
_____. 

The geographic coordinates of the stations, and descrip- 
tions of the instrumental equipment, station exposures, 
and methods of observation, together with summaries of 
the data obtained, up to the end of 1936, will be found in 
the MONTHLY WEATHER REVIEW, December 1937, pp. 
415 to 441; further descriptions of instruments and 
nietliods are given in Weather Bureau Circular Q. 

Table 1 contains the measurements of the intensity of 
direct solar radintion at  normal incidence, with means and 
their departures from norinal (means based on less than 3 
values are in parenthese$). A t  Lincoln the observations 
are made with the Marvin pyrheliometer; at  Washington, 
Madison, and Blue Hill they are obtained with a record- 
ing thermopile, checked by observations with a Smith- 
sonian silver-disk pyrheliometer a t  Washington and Blue 
Hill. The table also gives vapor pressures a t  7:30 a. m. 
and at  1:30 p. m. (75th meridian time). 

Table 2 contnins the average amounts of radiation 
received daily on a horizontal surface from both sun and 
sky during each week, their departures from normal and 
the accumulated departures since the beginning of the 
year. The values a t  most of the stations are obtained 
from the records of the Eppley pyrheliometer recording 
on either a micronmmeter or a potentiomet'er. 

Direct solar radiant energy averaged below normal at  
Washington, and above normal at  Lincoln and Madison. 
There were comparatively few measurements during 
August, because of the large number of cloudy days. 

The total solar and sk'y radiation was practically 
normal at  all stations, except at  Fairbanl-q, where there 
was an excess. 

Polarization measurements made a t  Madison on 4 days 
give a mean of 55.8, compared with a normal for August 
of 58 percent, while the maximum was 65.1 on the 20th. 

Air mass Local -- mean 
solar 

A. H. P. m. time 

~- 
-- 

5.0 4.0 3.0 2.0 *1.0 2.0 3.0 4.0 5.0 e 

Cal. Cal. Cal. Cal. Cal. Cal. Cal. Cal. cd. Mm. 
...... 0.42 0.61 0.84 ._.__. _ _ _ _ _ _  ._____ __.__. ._.___ 11.81 

0.23 .35 .45 .67 ._.__..________._.___. ~ .__..__ 12.24 
.25 .42 .53 .72 ._.__.__.___ _ _ _ _ _ _  __.__. ~ ..___ 1268 
.42 .53 .65 .81 1.04 .____. _ _ _ _  _ _  ._____ _ _ _ _ _ _  15.65 

.___ -. .53 .63 .71 . _ _ _ _ _  _._ -. . .___ .- .___ -. . - __. . 8.48 

.Jo 

--- 

.45 .57 .75 (1.04) _ _  ~ _ _  - ._ .__. . . .___ .____. _ _ _ _ _ _  
-.31 -.a -.18 -.18 -.20 _ _ _ _ _ _ _ _ _ _ _  ~ ._.__.____________ 

August 1940 

-4ugust6 .____ 10.59 ._____ 0.88 1.02 1.20 1.44 1.18 LOB 0.04. 
August 15 .--. 16.20 ._____ .87 1.01 .-.-.. _____. _ _ _ _ _ _  _ _ _ _ _ _  _.____ 
-4ugust 19 ___. 7.87 _ _ _ _ _ _  _ _ _ _ _ _  .E9 1.14 1.44 ____._ ____.. __.___ 
August30 _ _ _ _  9.83.. _ _ _ _  _____. ._.___ _ _  .... 1.26 . W  .7g .!Xi 
August 31 .-.- 8.18 ____._ _ _ _ _ _ _  _ _ _ _ _ _  1.21 1.48 _ _ _ _ _ _  _ _ _ _ _ _  _____. 

Means _...___ .______ _____. (.Sa) .97 1.18 1.40 (1.08) (.98) (.78) 
Departures ... .._____ _ _ _ _ _ _  +. 10 +.06 +.OS +.OS +.Ol +. 10 +.03 

TABLE 1.-Solar radiation intensifies during August 1940 
[Gram-calories per mlnute per square wntimeter of normal surlacel 

WASHINGTON. D. C. 

_ _ _ _ _  10.59 
~ _ _ _ _ _  17.86 _ _ _ _ _ _  9.14 _ _ _ _ _ _  8.48 _ _ _ _ _  ~ 8.48 

.____. _ _ _ _ _ _  

._.___ _ _ _ _ _ _  

Date 

Wash- Weekbegindng- ington 

tal. 
July30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  644 
Aug. 6 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5m 
Aug. 13 _______________.. 1 306 
Aug. 20 ._____._______.. 452 
Aug. 27 ________.________ 318 

August 2-.... 
August 'J..... 
August 10 .... 
August 20.... 
August 25.-.. 

Means. - - - -. . 
Departures.-. 

Madl- Lin- Chi- F g  F~~~~~ Albu- Fair- Twin La New Rlver- Blue New- Friday Cam- 
sou coln cago querque banks Falls Jolla Orleans side Hill port Harbor Itham bridge 

cal. cal. cal. cal. cal. cal. cal. cal. cal. c d .  c d .  cal. cal. cal. cal. cal. c d .  
. . . . . . . . . . . . . . . . . . . .  

512 549 471 583 697 670 408 __._____ 588 443 380 621 633 568 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  692 
492 445 452 474 656 542 354 .____ _ _ _  610 483 392 676 503 492 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  553 
371 507 313 328 653 621 407 _ _ _ _ _ _ _ _  497 468 511 664 473 477 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  515 
400 462 361 367 618 608 375 _ _ _ _ _ _ _ _  610 391 468 537 499 €08 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  493 
345 417 343 177 636 618 256 _ _ _ _ _ _ _ _  404 416 620 _ _ _ _ _ _ _ _  360 354 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  380 

Sun's zenith distance 

July30 .___________._.... I +I57 
Aug. 6 ________.._.._._..' +71 
Aug. 13 __________.______ -133 
Aug.20 .-_______________ +32 
Aug. 27 .-___. ~ .________. -100 

2::. 78.7' 75.7' 70.7' 60.0' 0.0" 60.0' 70.7' 75.7' 78.7O l.':. 1 I 1  I I I I 1  1 1 -  

2: +54 _ - _ _ _ _ _ _  _ _ - - - _ _ _  - _ _ _ _ _  _. 
+32 -55 +46 +93 4-11 _ _ _ _ _ _ _ _  +35 _ _ _ _ _ _ _ _  -5 -3 -2 +38 
-73 +14 -89 -45 i-22 ._______ +lo1 _ _ _ _ _ _ _ _  +2; -7 +136 $31 -32 -11 _ _ _ _ _ _ _ _  ._______ ______._ 
-43 -29 -63 +29 +20 _ _ _ _ _ _ _ _  +E7 _ _ _ _ _ _ _ _  - -69 +80 +23 +30 4-46 _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  
-63 -27 +2 -169 -41 ____.___ $12 _ _ _ _ _ _ _ _  -62 -41 +lW _ _ _ _ _ _ _ _  -44 -71 ____.___ _ _ _ _ _ _ _ _  ______._ 

a2 . - - - - - - - - - - - - - - - - - - - - - - - - +35 +23 +57 +143 +27 ._______ +57 _.______ +37 -32 -32 +53 

0.74 0.81 1.02 1.44 _ _ _ _ _ _  .____. ._.___ _ _ _ _ _ _  9.14 
1.03 1.11 1.31 1.51 _ _ _ _ _ _  _____. _ _ _ _ _ _  _ _ _ _ _ _  6.76 

.e5 1.03 1.13 --.-.. _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  ~. ._____ 6.76 

.7{ .95 1.14 1.30 ___________.____ ~ _ _ _ _ _ _ _  14.60 

_ _ _ _  .- _ _ _ _  _ _  .96 1.34 _ _ _ _ _ _  _ _ _ _  _ _  - _ _ _ _ _  ._____ 12.24 

LINCOLN. NEBR. 


